Via the successively-iterated Darboux transformation, we obtain a general family of soliton solutions for the Sasa-Satsuma equation (SSE) starting from a nonzero seed. It is found that the SSE admits both the anti-dark and Mexican-hat solitons on the continuous wave background.
interactions [2, 3] . However, the soliton interactions are usually thought to be elastic in the (1+1)-dimensional integrable equations [(1+1)-DIEs] with a single field, that is, the amplitudes, velocities and number of interacting solitons are the same before and after interactions except for the phase shifts [4] .
In this Letter, we are devoted to studying the soliton interaction dynamics underlying in the Sasa-Satuma equation (SSE) [5] : i u z + 1 2 u tt + |u| 2 u + i ε u ttt + 6 |u| 2 u t + 3 u(|u| 2 ) t = 0,
which is an integrable higher-order nonlinear Schrödinger equation. The SSE can be used to approximately describe the femtosecond pulse propagation in the monomode optical fibers, and the last three terms in Eq. (1) stand for the third-order dispersion, self-steepening and stimulated Raman scattering (SRS), respectively [6] . Over the past two decades, many integrable properties of the SSE have been detailed, like the inverse scattering transform scheme [5, 7] , bilinear representation [8] ,
Painlevé property [9] , conservation laws [10] , nonlocal symmetries [11] , squared eigenfunctions [12] , Bäcklund transformation [13] and Darboux transformation (DT) [14, 15] .
With the presence of the SRS term, the SSE has abundant solitonic behavior [5, 7, 8, [15] [16] [17] [18] [19] .
Under the vanishing boundary condition (VBC), apart from the single-hump soliton [5, 16] , Eq. (1) possesses the double-hump soliton which behaves like two in-phase solitons propagating with the same velocity and fixed separation [5, 7] , and the multi-hump breather with the oscillating structure in a periodic fashion during the propagation [7, 8] . Under the non-vanishing boundary condition, Eq. (1) admits the anti-dark (AD) soliton which exhibits the form of a bright pulse on the continuous wave (CW) pedestal (i.e., it is like a dark soliton with reverse sign amplitude) [17, 18] , the "W"-shaped soliton which takes the shape of the letter "W" within the CW background [17] , and the double-hole dark soliton displaying two holes which are beneath the background and have a fixed separation [18, 19] . In addition, Eq. (1) has also been found to have the the unusual double-peak rogue wave [20] and "W"-shaped rogue wave [21] , which are both generated by the modulationally unstable plane wave.
As a matter of fact, beyond what we have already known, there are considerable complicated soliton interaction phenomena in Eq. (1). Even for Eq. (1) with the VBC, the shape-changing interactions can occur between the soliton and breather, that is, one soliton may change into a breather upon interaction with a breather, or one breather into a soliton when interacting with another breather [15] . In the following, we will use the DT method [22] 
12 ε and ξ = ε z. As a result, Eq. (1) can be simplified as the complex modified Korteweg-de Vries equation [5] :
which admits the Lax pair
where P = (p, p * ), Ψ = (ψ 1 , ψ 2 , ψ 3 ) T is the eigenfunction, λ is the spectral parameter, E 2 is the 2 × 2 identity matrix, and the dagger denotes the Hermitian conjugate.
In Ref. [15] , we have presented the N-th successively-iterated DT on Lax pair (3a) and (3b), which makes it easy to uniformly represent the iterated solutions in terms of some determinant.
Here, we implement the DT algorithm starting from the seed solution u = ρ e i( t 6ε − z 108ε 2 +φ) (i.e., p = ρ e iφ , ρ > 0 and φ are both real constants), and obtain the iterated solutions in the following multi-component determinant form:
where
of Lax pair (3a) and (3b) with p = ρ e iφ and λ
, α k , β k and γ k being nonzero complex constants. We point that the determinant representation in (5) can provide an algebraic basis for us to analyze the asymptotic behavior of the soliton solutions [23] on the CW background. In order to derive the soliton solutions, we require that χ k 's (1 ≤ k ≤ N ) are all real numbers, that is,
For convenience of our analysis, we introduce the following notations: 
, the solution can be written as
whose intensity displays two different profiles depending on the arguments of α 1 and β 1 . With Arg(α 1 ) = Arg(β 1 ), solution (7) represents the bell-shaped AD soliton as shown in Fig. 1 . The maximum intensity, soliton velocity and width can be characterized by
, respectively. If Arg(α 1 ) = Arg(β 1 )+π, solution (7) exhibits that one hump is symmetrically accompanied with two dips beneath the CW background, which looks like the Mexican-hat shape [24] (also seen in Fig. 1) . The velocity and width of the MH soliton are the same as those of the AD one, but its intensity drastically increases to |u| 2 max = [ρ|λ1|+
at the center of the hump, and drops to zero at the centers of two dips. Our calculation shows that associated with the same λ 1 , the area of the AD soliton is exactly equivalent to that of the hump of the MH soliton subtracting off two dips. Therefore, the generation of the MH soliton could be ascribed to that the transfer of some energy from the CW background to the AD soliton causes the rising of the hump and two dips sinking in the CW background.
Resonant and elastic interactions. -For the generic case µ . It has been predicted that the resonant interaction for the exciting wave created from a CW background possibly takes place in the centro-symmetric single-mode optical fiber around zero-dispersion region [25] .
By implementing the DT two times, one can derive the two-soliton solution under the condition
In this case, the solution describes that the elastic interaction can occur between two AD solitons, or two MH solitons, or the AD and MH solitons. For example, Figs. 4 and 5 illustrate that the MH soliton can completely recover its shape, velocity and intensity after interacting with the AD or MH soliton, which suggests that the MH soliton admits the elastic interaction on the CW background.
Besides, we observe an unusual phenomenon in both the resonant and elastic soliton interactions, that is, the CW background may exchange its energy with the AD or MH soliton under proper choice of the parameters. Such energy exchange leads to that some AD soliton changes into an MH one or some MH soliton into an AD one upon an interaction. For illustrative purpose, Fig. 6 shows that in the divergent resonance S k 's (1 ≤ i ≤ 3, 1 ≤ k ≤ 2) equals to 0, the solution can display three kinds of completely inelastic interaction patterns: the confluent-divergent, confluent-confluent, divergentdivergent combinations, which correspond to λ 1 λ 2 < 0, λ 1 , λ 2 > 0 and λ 1 , λ 2 < 0, respectively. 
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